Neuroglobin, estrogens, and neuroprotection.
Globins have been found in glial cells and neurons of invertebrates and vertebrates. The first nerve globin has been recognized in the nerve cord of the polychaete annelid Aphrodite aculeata in 1872. In some invertebrates, the nerve globin reaches a millimolar concentration which is likely sufficient to sustain the aerobic metabolism and thus the excitability of the nervous system. In 2000, the first vertebrate nerve globin, named neuroglobin (Ngb), has been identified in neuronal tissues of mice and humans. In contrast to invertebrate nerve globins, the concentration of Ngb, the prototype of vertebrate nerve globins, is low (μM), reaching a maximum of 100 μM in retina cells. Therefore, Ngb appears unlikely to act primarily as an O₂ buffer and to facilitate O₂ diffusion to the mitochondria. Indeed, Ngb has been hypothesized to catalyze the formation/decomposition of reactive nitrogen and/or oxygen species and to be part of intracellular signaling pathways enhancing cell survival. Here, we report that neuronal Ngb levels are strongly induced by the steroid hormone 17β-estradiol. Furthermore, Ngb participates to mechanisms involved in 17β-estradiol-induced protective effects against H₂O₂ -induced neurotoxicity.